
J Gen Fam Med. 2018;19:45–49.	 ﻿�   |  45wileyonlinelibrary.com/journal/jgf2

 

Received: 25 July 2017  |  Accepted: 4 December 2017
DOI: 10.1002/jgf2.155

O R I G I N A L  A R T I C L E

The diagnostic accuracy of the mediastinal width on supine 
anteroposterior chest radiographs with nontraumatic Stanford 
type A acute aortic dissection

Hiraku Funakoshi MD, MPH, PhD | Michiko Mizobe MD | Yosuke Homma MD |  
Yoshiyuki Nakashima MD | Jin Takahashi MD | Takashi Shiga MD, MPH

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any 
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2018 The Authors. Journal of General and Family Medicine published by John Wiley & Sons Australia, Ltd on behalf of Japan Primary Care Association.

Department of Emergency Medicine, Tokyo 
bay Urayasu Ichikawa Medical Center, 
Urayasu, Chiba, Japan

Correspondence
Hiraku Funakoshi, Department of Emergency 
Medicine, Tokyo bay Urayasu Ichikawa 
Medical Center, Urayasu, Chiba, Japan.
Email: hfunakoshi-tbmc@umin.org

Abstract
Background: Nontraumatic Stanford type A acute aortic dissection is a life-threatening 
condition; thus, the ability to make a precise diagnosis of nontraumatic Stanford type 
A acute aortic dissection is essential for the emergency physician. Several reports have 
shown that the mediastinal widening on a chest radiograph is useful for the diagnosis 
of nontraumatic Stanford type A acute aortic dissection; however, the exact cutoff 
value of the mediastinal width on plain radiographs is rarely defined.
Methods: A single-center retrospective case-control study was conducted between 
October 1, 2013, and March 31, 2015. We evaluated the maximal mediastinal width 
of the anteroposterior chest X-ray at the level of the aortic knob in the supine position 
between patient groups with and without nontraumatic Stanford type A acute aortic 
dissection.
Results: We enrolled 72 patients (36 patients with nontraumatic Stanford type A 
acute aortic dissection and 36 patients without nontraumatic Stanford type A acute 
aortic dissection). The median mediastinal width of patients with nontraumatic 
Stanford type A acute aortic dissection was significantly larger than that of patients 
without nontraumatic Stanford type A acute aortic dissection (100.7 mm vs 77.7 mm, 
P < .01). The optimal cutoff level was 87 mm (sensitivity, 81%; specificity, 89%). Using 
multivariable logistic regression, the odds ratio of a mediastinal width of >87 mm for a 
diagnosis nontraumatic Stanford type A acute aortic dissection was 57.1 (95% confi-
dence interval, 11.2-290.2).
Conclusion: A mediastinal width of >87 mm showed high sensitivity in the diagnosis of 
probable nontraumatic Stanford type A acute aortic dissection.
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1  | INTRODUCTION

Nontraumatic Stanford type A acute aortic dissection (NTAD) is a 
life-threatening condition. Without intervention, the mortality rates 
at 48 hours and 2 weeks from onset are 50% and 80%, respectively.1 
Typically, NTAD patients are presented with sudden onset chest pain 
or migrating back pain; however, some patients are presented with 
symptoms such as dyspnea, hemiplegia, or dizziness.2 Computerized 
tomography (CT) with the intravenous (IV) contrast has been the gold 
standard in the diagnosis of NTAD; one study reported that the diag-
nostic accuracy of CT with IV contrast for NTAD was 100%.3 However, 
it is not feasible to perform CT scans to investigate possible NTAD 
in all patients with chest pain because chest pain is a very common 
symptom among patients who present to emergency departments.4 
Especially in rural resource-limited area, transportation to another 
hospital is needed to perform CT scan. Thus, when we evaluate a pa-
tient with chest pain or back pain, we need to accurately estimate the 
probability of NTAD to avoid unnecessary CT.

Although a wide mediastinum width was found to display high sen-
sitivity in the detection of NTAD in several studies, the measurement 
can be provider dependent. The exact cutoff value of the mediastinal 
width on plain radiographs is rarely defined in those reports.5 To evalu-
ate a cutoff mediastinum width for the diagnosis of NTAD, differences 
in the physical sizes of different races should be considered. In ad-
dition to racial differences, we should consider the patient’s posture. 
Because unstable patients with possible NTAD are usually examined 
in the supine position, we should investigate chest radiographs that 
are taken in the supine position. However, there are few studies that 
investigate the mediastinal width on supine anteroposterior chest ra-
diographs of Japanese patients with NTAD.6,7

This study was performed to address this knowledge gap and to 
define the cutoff value for estimating mediastinal widening among 
Japanese patients.

2  | MATERIALS AND METHODS

2.1 | Study design

This retrospective case-control study was conducted in Tokyo Bay 
Urayasu Ichikawa Medical Center, a 344-bed urban acute care com-
munity hospital in Eastern Tokyo, Japan. This institution is a regional 
cardiovascular center that is capable of performing cardiothoracic 
surgery 24 hours per day. The study was reviewed and approved by 
the local Institutional Review Board. The institutional review board 
waived the requirement for patient consent because of the retrospec-
tive nature of the study.

2.2 | Patient selection

All of the acute NTAD patients who were treated from October 1, 
2013, to March 31, 2015, were eligible for inclusion in this study. 
We also selected the same number of patients without aortic dis-
section, admission, or any surgery who presented to our emergency 

department during the study period using simple random sampling to 
create a matching control group. In all cases, the diagnosis of NTAD 
was confirmed by CT with and without IV contrast.

We exclude the patients who did not undergo a chest X-ray due 
to emergency thoracotomy, those with a known history of thoracic 
aortic aneurysm, aortic dissection, mediastinal disease, central lung 
disease obscuring the mediastinum, prior thoracic surgery, a history 
of trauma, or in whom significant torsion was observed on a chest X-
ray. The height, body weight, body mass index (BMI), gender, age, and 
mediastinal width were evaluated in all patients.

2.3 | Imaging techniques and measurement

The radiographic technique involved a 100-cm source-image dis-
tance, 60-70 kV peaks, and a typical 6-7 mA exposure adjusted 
to the body habitus. Each radiograph was processed in a standard 
rapid processor with a processing time of 45 seconds. The use of 
wireless X-ray exposure synchronization technology enabled the 
X-ray films to be reviewed at the bedside. This technology ena-
bled us to obtain another image immediately if the image quality 
was poor until adequate X-ray was taken. We defined the X-ray 
as poor quality when the spinous processes are not in the mid-
line of the vertebral body. This strict quality assurance provided 
by this procedure meant that variations due to patient positioning, 
angle, exposure, and film distance were minimal. Four independ-
ent board-certified emergency physicians who were blinded to the  
diagnosis of films reviewed the chest radiographs and measured  
the mediastinal width. All physicians were given a lecture from 
board-certified radiology physician to minimize interpersonal 
reliability.

The mediastinal width was defined, based on a previous study, as 
the maximal distance from the right lateral border to the left lateral 
border of the superior mediastinum at the level of the aortic knob.7 
Figure 1 is the sample X-ray that showed how we measured the me-
diastinal width.

2.4 | Statistical analysis

We compared proportions and continuous variables using the 
chi-squared test and the Mann-Whitney U test, respectively. We 
generated a receiver operating characteristic (ROC) curve with 
cutoff values along the curves to determine the best diagnostic 
accuracy. The best Youden index was used to determine the best 
cutoff point.

The patients who were divided into two groups based on age 
(<65 years of age and ≥65 years of age). We also divided the patients 
into two groups based on their BMI values (BMI < 25 and BMI ≥ 25). A 
multivariate logistic regression analysis adjusted for age, gender, BMI, 
and mediastinal width was performed to analyze the relationships be-
tween the mediastinal width and NTAD.

P values of <.05 were considered to indicate statistical signifi-
cance. All of the statistical analyses were performed using the IBM 
SPSS software program (version 22, IBM Corp, Armonk, NY, US).
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2.5 | Sample size calculation

We planned this study of a continuous variable from independent 
both group. Considering a true difference in the NTAD group and 
non-NTAD group of 15 mm in anteroposterior chest radiograph 
based on previous study, we needed at least 17 patients in each 
group to be able to reject the null hypothesis that the population 
means between two groups were equal with probability (power) 
0.80. The type I error probability associated with this test of this null 
hypothesis was 0.05 (α).

3  | RESULTS

During the study period, 36 patients were diagnosed with NTAD. One 
patient who required emergent surgery without a chest radiograph 
was excluded based on the previously mentioned exclusion criteria. 
No other patients were excluded from this study. Thirty-six patients 
were selected for the control group.

Table 1 shows the characteristics of the patients. There were no 
significant differences in the age, gender, or BMI of the two groups. 
However, the median mediastinal width of the patients with NTAD 
was significantly larger than that of the patients without NTAD. The 
intraclass correlation coefficient in the measurement of mediastinal 
width was 0.86 (95% Confidence Interval [CI]; 0.78-0.91) that was 
considered that reliability of measurement was acceptable level.

The Youden index and the area of the ROC curve at the cutoff 
point for NTAD are presented in Figure 2. The area under the curve 
was 0.89 (95% CI; 0.81-0.96, P < .01). The sensitivity and specificity of 
the best cutoff point (87 mm) were 81% and 89%, respectively.

To analyze the relationship between a mediastinal width of 
>87 mm and the diagnosis of NTAD, we developed a multivariable lo-
gistic regression model that was adjusted for age, gender, and BMI. 
After adjustment, we found that a mediastinal width of >87 mm was 
independently associated with a higher proportion of NTAD diagnoses 
(odds ratio 57.1 95% CI 11.2-290.2) (Table 2).

4  | DISCUSSION

The median mediastinal width of the patients with NTAD was sig-
nificantly larger than that of the control group. When we set a cutoff 
point of 87 mm, the sensitivity and specificity were 86% and 69%, 
respectively. A multivariable logistic regression analysis revealed that 

F IGURE  1 The receiver operating characteristic (ROC) curves for 
the diagnosis of nontraumatic aortic dissection

Total NTAD group Control group P

Male gender, n (%) 45 (62.5%) 20 (55.6%) 25 (69.4%) .22

Median age (IQR) 69 (55-80) 69.5 (55.8-77.3) 68 (54.5-81.5) .06

Median BMI (IQR) 21.9(18.9-25.1) 21.1 (19.5-24.0) 22.6 (18.9-25.4) .15

Median Mediastinal 
width (IQR)

87 (77.5-96.5) 92 (82-114.8) 81 (76-90.5) <.01

Median height (IQR) 162 (154-170) 160.5 (154.5-171.8) 163 (154-166) .08

Median body weight 
(IQR)

57 (45-68.5) 56 (44.5-67) 59 (46-70.5) .50

BMI, body mass index; NTAD, nontraumatic aortic dissection; SD, standard deviation.

TABLE  1 Patient characteristics

F IGURE  2 A sample image to show how we measured the 
mediastinal width
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the odds ratio for a mediastinal width of >87 mm for the diagnosis of 
NTAD was 57.1.

Computerized tomography with IV contrast is essential for the ac-
curate diagnosis of NTAD. However, CT itself involves a high degree 
of radiation and is associated with high medical costs.8 In addition, the 
use of IV contrast may cause an allergic reaction or contrast-induced 
nephropathy.9 We should therefore avoid the use of CT when it is not 
necessary through the circumspect consideration of each case.

Recent studies have shown the D-dimer level (as determined by an 
enzyme-linked immunoassay [ELISA]) to be a highly sensitive in the di-
agnosis of aortic dissection; the D-dimer level has therefore been used 
to rule out NTAD in some departments.10 However, in Japan, only a 
limited number of hospitals are capable of evaluating the D-dimer level 
in a timely manner. Thus, mediastinal widening is still important in rul-
ing out NTAD especially in rural area.

Our results were similar to those of recent studies. However, it 
is important that we avoid relying too heavily on the assessment of 
the mediastinal width because it is well known that it is affected by 
intraobserver and interobserver differences.11,12

The ROC curve showed that a mediastinal width above 96 mm 
had 100% specificity. These results suggested that a CT scan 
should be considered for the patients with the mediastinal width of 
>96 mm, even if the patients with chest pain presented the atypi-
cal clinical history or physical examination for NTAD. On the other 
hand, 13 patients had mediastinal width below 87 mm and the nar-
rowest width was 67 mm which is observed at the smallest patient 
in NTAD group. Based on this fact, we should not hesitate a CT scan 
when the patients were suspected to have NTAD even if the medi-
astinal width was below 87 mm because NTAD is a critical disease 
not to be overlooked.

4.1 | Limitations

Although the population pyramid of Urayasu Ichikawa Area is quite 
similar to that of the national population and despite the adequacy 
our sample size was, one of the limitations of our study design was 
that the study was conducted at a single community hospital in Japan. 
This may limit the generalizability of the results. A larger multicenter 
study would be needed to confirm the present findings. Second, al-
though we examined the BMI, age, and gender, other factors that are 
associated with the mediastinal width were not investigated; large 
body habitus, chronic obstructive pulmonary disease, mediastinal 

hematoma, or entry of the dissection, for example, may influence the 
mediastinal width. However, we do not have any firm evidence to in-
dicate the factors that contribute to the mediastinal width.

5  | CONCLUSION

Among Japanese patients with possible NTAD, a mediastinal width 
of >87 mm showed high sensitivity, while a width of >96 mm showed 
high specificity. Further prospective nationwide trials are needed to 
determine the best cutoff value.
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